Intraductal papillary neoplasms of the bile duct (IPNB) leads to malignant transformation and mucin production. Herein, we presented two cases of mucin-producing IPNB with obstructive jaundice who underwent resection of the intrahepatic lesions and bypass hepaticojejunostomy. The first case was a 69 year-old male patient with 5-year follow up for gallstone disease. Imaging studies showed mucin-secreting IPNB mainly in the hepatic segment III bile duct (B3) and multiple intrahepatic duct stones for which, segment III resection, intrahepatic stone removal, end-to-side choledochojejunostomy and B3 hepaticojejunostomy were conducted. The second case was a 74 year-old female patient with 11-year follow up for gallstone disease. Imaging studies showed mucin-producing IPNB with dilatation of the segment IV duct (B4) and mural nodules for which, segment IV resection, partial resection of the diaphragm and central hepaticojejunostomy were conducted. Both patients recovered uneventfully from surgery. These cases highlight that in patients with IPNB, abundant production of highly viscous mucin inducing obstructive jaundice may be associated with malignant transformation. 
INTRODUCTION
Intraductal papillary neoplasms of the bile duct (IPNB) have been associated with papillary tumors of malignant potential in the extrahepatic and intrahepatic bile ducts. [1] [2] [3] IPNB is classified as a distinct clinical and pathological entity in the 2010 World Health Organization classification. 4 Its malignant potential reportedly ranges from 19.5% to 83%. 5 These tumors show papillary proliferation in the bile duct with or without mucin secretion and are considered as IPNB, the biliary counterpart of intraductal papillary mucinous neoplasm (IPMN) of the pancreas. 4, 6, 7 Some mucin-producing IPNBs can cause obstructive jaundice due to production of abundant high-viscosity mucin. 4 Herein, we presented two cases of mucin-producing IPNBs with obstructive jaundice who underwent resection of the intrahepatic primary lesions and bypass hepaticojejunostomy.
CASE

Case 1
A 69 year-old male was admitted to the emergency room due to obstructive jaundice. Five years ago, he underwent lung resection for adenosquamous carcinoma of the lung, without recurrence to date. At the time of lung surgery, he was diagnosed with gallbladder stones and hepatolithiasis of the segment III, VI and VIII ducts (B3, B5 and B8) with corresponding ductal dilatation, suggestive of associated inflammatory stricture. Yearly imaging study follow-up for gallstone lesions until the recent last visit to emergency room showed no interval changes of Magnetic resonance cholangiography shows markedly dilated intrahepatic ducts filled with mucin and stones; (C) Endoscopic retrograde cholangiography shows filling defects at the intrahepatic ducts and common bile duct; and (D) Endoscopic retrograde cholangiography shows high-viscosity mucin drainage from the ampulla of Vater.
gallstone disease or evidence of malignant changes.
Imaging study findings of dynamic liver computed tomography (CT) and magnetic resonance (MR) imaging were as follows: mucin-secreting IPNB mainly in B3 with slight interval aggravation of biliary ductal dilatation; and multiple intrahepatic duct stones, interval increased extent and gallbladder ( Fig. 1A and 1B) . Cancer Antigen 19-9
(CA 19-9) was mildly elevated (38 U/ml). Endoscopic retrograde cholangiography (ERC) showed multiple filling defects in the biliary system, which was compatible with mucin-producing IPNB ( Fig. 1C and 1D ). Two endoscopic nasobiliary tubes were inserted and retained for 10 days in order to mediate biliary decompression.
After laparotomy, we first opened the fully distended common bile duct ( Fig. 2A and 2B ). After removing the very sticky mucin, the B3 cystic lesion identified as the source of the mucin was excised and a 2 cm-sized B3 opening was exposed ( Fig. 2C and 2D ). Frozen-section biopsy revealed that the B3 cystic wall was involved with cancer, thus the whole B3 duct wall except its connecting part to the left intrahepatic duct was resected. Intrahepatic duct stones at B5 and B8 were removed with curved stone forceps. Due to some risk of residual tumor that could re-induce mucin production, we performed two separate biliary bypass drainages to the common bile duct and B3 orifice ( The patient recovered uneventfully from surgery.
Follow-up hepatobiliary scintigraphy showed uneventful biliary drainage (Fig. 3 ). Since this resection was regarded as R0 resection, no additional adjuvant treatment was scheduled. He has been doing well for 6 months post-surgery.
Case 2
A 74 year-old female was referred for surgery due to suspected malignant mucin-producing IPNB and obstructive jaundice. She had undergone repeated episodes of ERC and percutaneous transhepatic cholangiography (PTC) for recurrent intrahepatic and common bile duct ( Fig. 4C and 4D ).
After laparotomy, we first opened the fully distended common bile duct (Fig. 5A) . After removing the very sticky mucin, the B4 cystic lesion identified as the source of mucin was excised and two 3 cm-sized right and left hepatic duct openings were exposed (Fig. 5B) . Frozensection biopsy revealed that the B4 cyst wall was involved with cancer. We decided to perform non-curative resection since residual scattered bile duct tumors at the hepatic confluence portion did not permit simple resection and left hepatectomy was contra-indicated due to patient safety.
Due to high risk of residual tumors that could re-induce mucin production, these lesions were destroyed with deep electrocautery and argon beam coagulator. We also decided to perform biliary bypass drainage. Two large openings to the right and left hepatic ducts were unified with running sutures and then reconstructed with single large hepaticojejunostomy ( Fig. 5C and 5D ). The longitudinal incision at the common bile duct was securely repaired. The operation included segment IV hepatic resection, partial resection of the diaphragm and central hepaticojejunostomy. In this study, the 2 patients were diagnosed with intrahepatic stone disease 5 and 11 years prior to surgery, respectively. They had been observed or managed with interventional treatment for a long time. It is likely that the pre-existing dysplastic lesions transformed to malignancy at a certain time, resulting in acceleration of mucin production. They were referred for surgical treatment only after obstructive jaundice was developed due to massive mucin production. In retrospect, closer follow-up may have led to earlier surgical treatment and better outcome, but poor general condition of these patients did not lead to surgery before manifestation of overt symptoms. The long-term clinical courses of our patients highlight that abundant production of highly viscous mucin might be associated with malignant transformation.
In conclusion, we presented two rare cases of mucin-producing IPNB of malignant transformation that were treated with primary resection and biliary drainage. The case studies indicated that abundant production of highly viscous mucin inducing obstructive jaundice may be associated with malignant transformation in patients with IPNB.
